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© A reliable vehicle control system that enables 

t— high speed communications with influence of noises 

^ suppressed. Each control modules is constructed by 

If) integrating conventional respective control functions 

CO which have been separated in accordance with a 

*f controlled system, such as an ECU for controlling an 

^ engine and an ECU for ABS, into a module. An 

LA input/output module, a plurality of control modules, a 

m 
o 

£L 
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common module and a communications module that 
are concentrated in a single box are constructed so 
as to be able to communicate with each other via 
common buses on a mother board, and a signal fed 
into the input/output module can be distributed to 
respective modules requiring such a signal via the 
mother board. 
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TECHNICAL FIELD 

The present invention pertains to a control 
module cluster unit for motor vehicles, which is a 
modularized electronic control device formerly sep- 
arately present; a plurality of such control modules 
are used as a cluster collectively mounted in one 
casing. 

BACKGROUND ART 

On a motor vehicle a plurality of electronic 
control units (hereinafter termed the ECU's) are 
mounted by each object and function of control. As 
a means for exchanging information between the 
ECU's, a serial data communication device has 
been known (for example, a device disclosed in 
Japanese Patent Laid-Open No. Sho 62-237895). 

The ECU'S are interconnected by a serial data 
link, so that each ECU will be able to utilize data 
inputted by other ECU, thereby dispensing with 
duplex wirings between each ECU and each sensor 
in order to decrease the number of wirings. 

However, since the ECU'S are connected by 
wiring harness, there will occur such a disadvan- 
tage that if information are exchanged at a high 
speed between the ECU'S, there arises a radiated 
noise which will affect a car radio, TV, etc. It is, 
therefore, difficult to reduce noise without decreas- 
ing the communication speed. Besides, there is a 
problem of an effect of external noise, the preven- 
tion of which will be required. 

To perform serial data communication between 
the ECU's, a power source circuit and an 
input/output circuit are required between the 
ECU'S, which, therefore, will be demanded to be 
decreased in overall weight and size because of a 
limited mounting space. 

In view of the above-described problem, the 
present invention has been accomplished and has 
as its object to provide a control module cluster 
unit capable of constituting a highly reliable vehicle 
control system for motor vehicles which is capable 
of high-speed data communication between the 
ECU's while restraining the effect of noise. 

DISCLOSURE OF INVENTION 

According to the present invention described in 
claim 1, therefore, the control module cluster unit 
comprises, as shown in Fig. (1A), a plurality of 
control modules including modularized control 
functions for controlling a plurality of equipment 
mounted on a motor vehicle; a mother board con- 
necting these control modules with each other in 
such a manner that communication among them 
can be effected; and an input/output module con- 
nected with the mother board, for performing the 



input of data to, and output of data from, each 
equipment to be controlled; all of the plurality of 
control modules, mother board, and input/output 
modules are housed in one casing. 

5 Furthermore, in the present invention described 

in claim 2 are provided a plurality of control mod- 
ule cluster units claimed in claim 1 described 
above; these cluster units are distributed in desired 
locations corresponding to the locations of the 

w equipment to be controlled; and the cluster units 
are connected by means of a high-speed commu- 
nication means; that is, there are adopted control 
module cluster units of distributed arrangement for 
motor vehicle. 

75 Furthermore, in the present invention described 
in claim 3, the control module cluster unit de- 
scribed above in claim 1 has a fail-safe mechanism 
for preventing a temperature rise in the interior of 
the casing which includes, as shown in Fig. 1 (B), a 

20 temperature detecting means for detecting a casing 
interior temperature, and a function stop control 
means for stopping a less important function of the 
unit when the casing interior temperature detected 
is above a specific value. 

25 In the present invention of the above constitu- 
tion described in claim 1 , when one signal is input- 
ted into a plurality of control modules, the signal 
thus inputted into the input/output module can be 
distributed to each control module through the 

30 mother board, thereby enabling preventing the du- 
plicate use of the input/output circuit. Furthermore, 
because a plurality of control modules are present 
within one casing, it is possible to collectively as- 
semble such commonly usable circuits as control 

35 modules of the power source circuit and other 
circuits for holding results of learning in one casing. 
Furthermore, exchange of information between the 
control modules is done through the mother board, 
that is, communication is done within the same 

40 casing, thereby reducing radiated noise. The unit, 
therefore, is hardly affected by external noises. 

Furthermore, in the present invention described 
in claim 2, for example the unit for controlling 
equipment arranged in the front part of a motor 

45 vehicle can be distributed in the front part of the 
motor vehicle, while the unit for controlling equip- 
ment located in the rear part of the motor vehicle 
also can be distributed in the rear part of the motor 
vehicle. These front and rear units, if collected at 

so one place, will become too large to mount, but, 
when miniaturized, can be distributed to optimum 
locations in accordance with mounting spaces in 
the motor vehicle. 

Furthermore, in the present invention described 

55 in claim 3, when the casing interior temperature 
detected by the temperature detecting means ex- 
ceeds the specific value, a less important function 
of the unit will be stopped to thereby enable pre- 
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venting a temperature rise within the casing, for 
example stopping a less important driving unit and 
stopping power supply to a less important control 
module itself. Accordingly, it is possible for exam- 
ple to insure normal operation of the minimum 
function necessary for driving the motor vehicle. 
The control module stated in claim 1 may be 
provided with a part or all of the function of this 
function stop control means. For better understand- 
ing of the present invention as well as other objects 
and further features thereof reference is had to the 
following drawings and description. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a schematic drawing showing one em- 
bodiment of the present invention; 
Fig. 2 is a block diagram showing the schematic 
constitution of one embodiment of a control 
module cluster unit for motor vehicle according 
to the present invention; 

Fig. 3 is a schematic explanatory view of an- 
other embodiment of a distributed-type control 
module cluster unit for motor vehicle according 
to the present invention; 

Fig. 4 is a block diagram showing the schematic 
constitution of a communication module of the 
present embodiment; 

Fig. 5 is a flowchart showing fail-safe control 
processing in the present embodiment; 
Fig. 6 is a schematic explanatory view for ex- 
plaining the schematic constitution of the power 
source module in the present embodiment; 
Fig. 7 is a schematic explanatory view for ex- 
plaining the schematic constitution of wirings of 
prior-art sensors and control equipment; and 
Fig. 8 is a schematic explanatory view for ex- 
plaining the schematic constitution of wirings of 
sensors and control equipment of one embodi- 
ment according to the present invention. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

Hereinafter embodiments of a control module 
cluster unit according to the present invention will 
be explained with reference to the accompanying 
drawings. 

Fig. 2 is a block diagram showing the sche- 
matic constitution of one embodiment of the control 
module cluster unit for motor vehicle according to 
the present invention. In Fig. 2, the unit 1 has a 
power source module 11, an input/output module 
13, a plurality of control modules 15, a common 
module 17, a communication module 19, and a 
mother board 21 . 

The power supplied to the unit 1 comes all 
from the power source module 11, from which 



substantial electric power is supplied to the 
input/output module 13, each control module 15, 
the common module 17, the communication mod- 
ule 19 and the mother board 21 . 

5 The input/output module 13 is connected by a 

wiring harness to such external devices and equip- 
ment as sensors and actuator (both of which are 
not illustrated) provided for each control object, to 
enable inputting a detection signal from the sen- 

70 sors. Also, there is a driving circuit 13a for each 
actuator inside; this driving circuit 13a is designed 
to output a driving signal to each actuator in accor- 
dance with an actuator driving control signal de- 
scribed later on. 

75 Each of the control modules 15 is a device of 
modularized control function for the control of an 
ECU for engine control and an ECU for an antilock 
braking system (hereinafter termed the ABS). 

Functions equivalent to memories for storing 

20 results of learning are collected to the common 
module 17 provided in each ECU in prior art. The 
communication module 19 is adopted when used 
as a distributed-type control module cluster unit for 
motor vehicle described later; for example when 

25 the unit 1 is used independently, this communica- 
tion module may be dispensed with. 

The input/output module 13, each control mod- 
ule 15, common module 17, and communication 
module 19 are so constituted as to be able to make 

30 intercommunication through a common bus on the 
mother board 21. Furthermore the modules 11, 13, 
15, 17 and 19 and the mother board 21 described 
above are collectively mounted inside the same 
casing 23. 

35 Also installed in the casing is a temperature 
sensor 25 for detecting casing temperature, which 
is connected to a temperature detecting circuit 27 
in the power source module 1 1 . 

Next, the operation of the unit 1 will be ex- 

40 plained. 

A signal from each of the sensors and switches 
is inputted to the input/output module 13 by means 
of one wiring harness. In this input/output module 
13 the signal is subjected to buffering, then being 

45 distributed through the mother board 21 to each of 
the modules 15, 17 and 19 requiring an input 
signal. 

Each control module 15 receives an input sig- 
nal, carries out operation corresponding to each 

so control function, and produced an actuator driving 
control signal, which will be outputted to the 
input/output module 13 via the mother board 21. 
Then, a related driving circuit 13a in the 
input/output module 13 outputs a driving signal to a 

55 corresponding actuator in accordance with an ac- 
tuator driving control signal, thus driving the ac- 
tuator by this driving signal. 
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According to the present embodiment, a single 
harness suffices for connection of the sensors or 
the actuator with the input/output module 13 as 
described above. Therefore the number of the wir- 
ing harnesses can be decreased. Furthermore, 
when one signal is to be inputted into a plurality of 
control modules 15, the signal that has been input- 
ted to the input/output module 13 can be distrib- 
uted to each control module 15 via the mother 
board 21 , preventing the duplication of a circuit for 
input and output. 

In the meantime, communication among the 
modules 13, 15, 17 and 19 in the unit 1 is effected 
through the mother board 21 in the casing 23, and 
therefore can be increased in speed without occur- 
rence of much radiated noise, and will be little 
affected with external noise, thereby allowing high- 
speed communication. 

Furthermore, if a plurality of control modules 
15 are assembled in one unit, only one power 
source module 11 is sufficient, and therefore it is 
possible to prevent the use of duplicate power 
source circuits. Furthermore, a protective circuit 32 
such as a surge protective circuit peculiar to con- 
trol equipment mounted on the vehicle can be 
collectively mounted by use of a power source 
module as shown in Fig. 6, by making common 
this power source module 1 1 ; therefore it is possi- 
ble to concentrate the circuit without necessity for 
preparing such a protective circuit 32 as each 
module. In Fig. 6, the reference numeral 30 refers 
to a fuse; 31 denotes a battery mounted on the 
vehicle; and 33 represents a power source circuit. 

Furthermore, it is possible to collectively store 
the result of learning as to control at each control 
module 15 in the common module 17. Therefore 
the result of learning can be held to reduce power 
consumption by supplying what is called the dark 
current only to the common module 17 without 
supplying the dark current to each control module 
15. 

The modules 11, 13, 15, 17 and 19, classified 
by each function, can easily be added or removed 
in accordance with a function required, correspond- 
ingly to a vehicle model. 

Thus adopting the above-described constitution 
and operating the modules can solve problems 
inherent to control equipment mounted on a motor 
vehicle described below. That is, particularly in the 
control equipment mounted on a motor vehicle, the 
GND potential often differs with a mounting place 
on the vehicle. For example, as shown in Fig. 7, an 
engine 35 and a luggage compartment are different 
in distance from a battery, and therefore the GND 
potential varies between the engine 35 and the 
luggage compartment. 

A sensor 34 used in each control equipment is 
mounted in many places of the vehicle (for exam- 



ple in the vicinity of wheels 36); the GND sensor 
used as a reference of these sensors 34 differs 
with the location of these sensors 34. 

Each of these control equipment, therefore, has 

5 the following problem that when a signal is inputted 
from the sensor 34 of different GND potential and 
from other control equipment, it becomes neces- 
sary to take a measure to input the signal through 
two lines including a signal line of the sensor 34 (or 

ro the control equipment) and the line of the GND 
potential of the sensor 34 (or the control equip- 
ment); and accordingly installation of excess wiring 
harnesses, in the motor vehicle, which are not used 
for information transmission is demanded. 

75 According to the above-described embodiment, 
the vehicle control equipment are centralized in the 
unit to enable common use of the GND potential of 
each control module; therefore, as shown in Fig. 8, 
a signal to be commonly used at each control 

20 device can be inputted to the input/output circuit 
only by means of the signal line for information 
transmission, with the wiring harness from each 
sensor 34 for the GND potential disused. Also 
communication between the control modules, being 

25 effected via the motor board, can be performed 
without requiring the wiring harness. 

Next, another embodiment of a distributed-type 
control module cluster unit for motor vehicle will be 
explained. As shown in Fig. 3, functions of the ECU 

30 formerly distributed to the whole part of the motor 
vehicle are scatteringly mounted in two cluster 
units 1a and 1b having the similar constitution as 
the cluster unit 1 of the first embodiment. 

The communication modules 19 of the first and 

35 second cluster units 1a and 1b are connected with 
each other by an optical fiber 30 as a means for 
high-speed communication. Hereinafter an example 
of constitution of these communication modules 1 9 
will be explained by referring to Fig. 4. 

40 The communication module 19 is provided with 
a known CPU 40, a communication IC 41, a 
driver/receiver circuit 43, and an interface circuit 
45, and constituted such that an information which 
has been entered into the driver/receiver circuit 43 

45 through the optical fiber 30 will be inputted into a 
communication IC 41 known as an IC of a LAN 
(Local Area Network) for automobiles specified for 
example in SAE (Society of Automotive Engineers) 
JI850 and CAN (Control Area Network). 

so The information that has entered the CPU 40 
from the communication IC 41 will be outputted to 
the mother board 21 through the interface circuit 
45. 

In the case of the communication module 19 in 
55 the first cluster unit 1a, the CPU 40 judges the 
modules 13, 15 and 17 which need information that 
have been inputted in the first cluster unit 1a, then 
transferring the information to the modules 13, 15 
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and 17 via the mother board 21. Also, the informa- 
tion that have been transferred to the modules 13, 
15 and 17 may be taken in, when needed, by each 
of the modules 13, 15 and 17. 

Furthermore, the information, when needed by 
the second cluster unit 1b, can be transmitted 
reversely from the first unit 1a through the same 
channel. That is, information can be exchanged 
between the first and second cluster units 1a and 
1b. 

For this purpose, the first cluster unit 1a is 
located in the front part of the vehicle, while the 
second cluster unit 1b is disposed in the rear part 
of the vehicle. And the wiring is so arranged that, 
with the function of the ABS divided, a sensor 
signal, an actuator driving signal or a brake signal 
pertaining to the front wheels may be fed to the 
first cluster unit 1a; in the meanwhile these signals 
pertaining to the rear wheels may be fed to the 
second cluster unit 1 b. 

Provided that a control operation function con- 
cerning the ABS is had by the control module 15 in 
the second assembly 1b. In this case, the control 
module 15 in the second cluster unit 1b performs 
calculation on the basis of data concerning the 
front wheels that has been inputted from the first 
cluster unit 1a through the optical fiber 30 and data 
from the sensor which is in direct connection with 
the second cluster unit 1b. And through the similar 
channel, control information on the front and rear 
wheels are transferred. The units 1a and 1b, there- 
fore, can be made smaller than those built in one 
unit, by enabling information exchange between 
these plural units 1a and 1b through their respec- 
tive communication modules 19, and can be dis- 
posed in optimum places in accordance with 
mounting spaces in the vehicle, where a large unit 
collectively including both of these units is too 
large to mount. 

Control functions, for example a function to 
control the engine mounted in the front part of a 
motor vehicle and a function of the ABS for the 
front wheels described above, require a short wir- 
ing when mounted in the front part of the vehicle. 
These control functions are assembled in the first 
cluster unit 1 a and mounted in the front part of the 
vehicle. In the meantime, the control function, 
which requires a short wiring when mounted in the 
rear part of the vehicle, is incorporated in the 
second cluster unit 1b and mounted in the rear part 
of the vehicle. 

It is possible to reduce the length of wirings by 
thus disposing the control units as compared with 
wirings installed between one place and each sen- 
sor and actuator, thereby realizing a decreased 
wiring space and weight. 

Next, the fail-safe mechanism of the control 
module cluster unit for motor vehicle will be ex- 



plained. As described in the embodiment, heat 
generated at the power source module 11, or heat 
generated at the driving circuit 13a, become easy 
to concentrate. At this time, a fan 50 is operated to 

5 circulate the air inside and outside of the casing 23 
for purpose of heat dissipation. However, should 
the fan 50 stop due to a trouble, or should the unit 
temperature rise excessively high albeit the fan 50 
is operating, each control module 15 would operate 

70 abnormally, resulting in unfeasibility of normal con- 
trol. The fail-safe control processing for preventing 
such an abnormal condition will be explained by 
referring to the flowchart in Fig. 5. This processing, 
in the present embodiment, is executed at the 

75 power source module 11 and the control module 
15. 

First, the power source module 1 1 inputs tem- 
perature data from the temperature sensor 25 (Step 
S100), and detects temperature in the casing 23 

20 (Step S110), thus judging whether or not the tem- 
perature has increased abnormally high (Step 
S120). This judgment of the abnormal temperature 
rise can be made by judging for example whether 
or not the temperature rise within a fixed period of 

25 time is above a specific value. 

When no abnormal temperature rise is seen, 
the processing at Steps S100 and S110 is re- 
peated. In case of abnormal rise (Step S120), an 
abnormal temperature signal is sent to each control 

30 module 15. The control module 15 sends a stop 
signal to the input/output module 13 in order to 
stop the power system driving circuit for perform- 
ing other than important controls (fuel injection 
control, ignition control, brake control, etc.). 

35 Then, the power source module 11 inputs tem- 
perature data from the temperature sensor 25 (Step 
S 140) and detects temperature in the casing 23 
(Step S150), to judge a temperature change (Step 
S160). When no temperature change has taken 

40 place, the procedure goes back to Step S140, 
inputting the temperature data again to detect the 
temperature and to judge a temperature change. 

In case of a temperature drop, the procedure 
goes back to Step S100, where the following pro- 

45 cedure will be repeated. In the meantime, if the 
temperature rises further although the driving cir- 
cuit has been stopped, the power source module 
1 1 will stop supplying the power to a less important 
part of the control modules 15 (Step S170). The 

so term "less important" stated above is meant by the 
control module 15 concerning other than the 
above-mentioned important cotrol. 

The power source module 11 inputs the tem- 
perature data again (Step S180), detects tempera- 

55 ture in the casing 23 (Step S190), and judges a 
temperature change (Step S200); when the tem- 
perature will not lower, the procedure goes back to 
Step S180, where the temperature drop will be 
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inputted again to detect the temperature for pur- 
pose of checking a temperature change. In case of 
a temperature drop, the procedure goes back to 
Step S100 to repeat the following processing. 

The temperature sensor 25, temperature de- 
tecting circuit 27, and execution of processing at 
Steps S100, S110, S140, S150, S180 and S190 
work as temperature detecting means; and execu- 
tion of processing at Steps S120, S130, S160 and 
S170 will work as a function stop control means. 

As described above, in the event that the tem- 
perature in the casing 23 of the units 1,1a and 1b 
has risen abnormally high, first a less important 
driving circuit 13a will be stopped to prevent heat 
generation at the actuator driving unit of the 
input/output module 13, to thereby restrain a tem- 
perature rise in the casing 23. Should the tempera- 
ture rise continue, power supply to the less impor- 
tant control module 15 would be stopped to further 
prevent heat generation, thus preventing a rise in 
temperature. 

Therefore, even in case of an abnormal tem- 
perature rise in the casing 23, less important func- 
tions excepting such important controls as fuel 
injection control, ignition control, and brake control, 
will be stopped in order to prevent temperature rise 
while the vehicle is kept on running, thereby im- 
proving the reliability of the motor vehicle. 

It is to be understood that the present invention 
described above is not limited to the above-de- 
scribed embodiment, but various modifications and 
variations will be possible without departing from 
the spirit and scope of the present invention. 

INDUSTRIAL APPLICABILITY . 

In the present invention, as described above, a 
plurality of control modules are present in one 
casing; therefore it is possible to distribute a signal 
inputted to the input/output module to each control 
module, thereby enabling preventing the use of 
duplicate input/output circuits. Also, particularly in 
the control equipment mounted on a motor vehicle, 
the GND potential often varies with a mounting 
place on the vehicle, and therefore it will become 
necessary to take a measure to input the signal 
through two lines including the signal line of the 
sensor together with the GND potential of the sen- 
sor as a set. According to the present invention, 
the vehicle control equipment is centralized to a 
unit, to make common the GND potential of each 
control module; thus it becomes possible to disuse 
the wiring harness for the GND potential from the 
sensor and to constitute the wiring only of the 
signal line for transmitting information. 



Claims 

1. A control module cluster unit for motor vehicle, 
comprising: a plurality of control modules in- 

5 eluding modularized control functions for con- 

trolling a plurality of equipment mounted on 
the motor vehicle; a mother board for connect- 
ing said control modules in such a manner that 
communication can be effected between said 

w control modules; and an input/output module 

connected to said mother board, for inputting 
data to, and outputting data from, each of said 
equipment to be controlled; said plurality of 
control modules, said mother board, and said 

75 input/output module being collectively mounted 

in one casing. 

2. A distributed-type control module cluster unit 
for motor vehicle, having a plurality of control 

20 module cluster units claimed in claim 1, said 

cluster units being scatteringly disposed in de- 
sired positions in accordance with locations of 
said equipment to be controlled, and said clus- 
ter units being connected with each other by a 

25 high-speed communication means. 

3. A control module cluster unit as claimed in 
claim 1, further comprising: a temperature de- 
tecting means for detecting temperature in 

30 said casing; and a function stop control means 

for stopping a less important part of functions 
within said cluster unit when the detected tem- 
perature in said casing exceeds a specific val- 
ue; and a fail-safe mechanism for preventing 

35 temperature rise within said casing. 

4. A control module cluster unit as claimed in 
claim 1, in which a GND potential of each of 
said plurality of control modules has been 

40 commonized. 
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